The desire to include environmental information in national accounts has resulted in the construction of a system of environmental-economic accounting (SEEA). As the international statistical standard for environmental-economic accounting, the SEEA can provide valuable support for monitoring Sustainable Development Goals (SDGs). This study assesses the potential use of the SEEA for monitoring SDGs. This paper shows that, in theory, the potential for this system is significant. However, based on a literature review and survey of SEEA experts, practical problems in implementing the SEEA are significant, especially in developing countries. Such issues include data availability and quality, as well as the availability of funding and human resources. Capacity development is key to establishing successful implementation of the SEEA in developing countries. For example, the World Bank's WAVES program (Wealth Accounting and Valuation of Ecosystem Services) has been instrumental in capacity building in developing countries, which, however, still show great variation in how they implement SEEA.
Introduction
On 25 September 2015, the Sustainable Development Goals (SDGs) were formally adopted. The SDGs represent a vision of the world in the year 2030 [1] . The SDGs contain 17 goals with 169 underlying targets. They have been complemented by about 232 indicators in various social, economic, and environmental areas developed by the Inter-agency and Expert Group on SDG Indicators (IAEG-SDGs) that was set up by the United Nations Statistical Commission. These 232 indicators are grouped into three tiers (Tier Classification for Global SDG Indicators: https://unstats.un.org/sdgs/files/Tier_Classification_of_SDG_Indicators_22_May_2019_web.xlsx; accessed on 27 August 2019; there are six indicators that have multiple tiers):
• Tier 1: The indicator is conceptually clear and has an internationally established methodology; its standards are available, and its data are regularly produced by countries for at least 50 percent of countries and for the population in every region where the indicator is relevant (104 indicators). • Tier 2: The indicator is conceptually clear, has an internationally established methodology, and standards are available, but data are not regularly produced by countries (88 indicators). • Tier 3: No internationally established methodology or standards are yet available for the indicator, but the methodology/standards are being (or will be) developed or tested (34 indicators).
As can be seen from the definitions of Tiers 1 and 2, the data availability of each country can be quite different. This obviously has implications for the capacity of each country to monitor the implementation of SDGs. Various reviews of the development of the implementation of SDGs exist, such as the Voluntary National Review (VNR) [1] and several other studies; for instance, those from the Overseas Development Institute [2] , the Sustainability Development Solution Network (SDSN) [3] , and several others. This body of literature finds that there are various issues with data between countries, such as data that are not comparable between countries, incomplete data, and many data sources that are not yet accessible to the public. This situation obviously has major implications for the process and quality of the monitoring system for SDGs, while a sound monitoring system is one of the key factors needed to support the success of SDG implementation.
The SEEA (System of Environmental-Economic Accounting) is an international standard and integrated framework for accounting of environmental data in a way that is consistent with economic accounting. The SEEA thus provides an opportunity that can be used to monitor a significant number of the SDG related indicators in an integrated and consistent manner across countries.
The WAVES (Wealth Accounting and the Valuation of Ecosystem Services) program of the World Bank, while focusing on wealth and natural capital accounting, has supported various developing countries in developing their environmental and economic accounting systems, and thus will also receive attention in this paper.
Against this background, the objective of this study is threefold. First, we want to assess the potential of SEEA to contribute to monitoring SDG related indicators. Second, we analyze the current level of SEEA implementation, with a focus on developing countries, to see if the monitoring potential related to the first question is actually realized. Third, again with a focus on developing countries, we analyze the implementation barriers for a comprehensive implementation of SEEA.
After this Introduction, this paper is structured as follows. Section 2 describes the methods used in this study. Section 3 summarizes, on the basis of a literature review, reports of international organizations and our assessment of how SEEA can support the monitoring of SDGs. Section 4 discusses the implementation level of SEEA in developed and developing countries, again based on a literature review, the reports of international organizations, and our own survey. Section 5 discusses the challenges in implementing and expanding SEEA and its implication for monitoring SDG indicators. Section 6 summarizes the conclusions of the study.
Methods of the Study
In general, the method of this study will be based on a literature review, an exploration of reports of international organizations, and a dedicated survey of SEEA data producers in developing countries. Explorations of reports from international institutions and literature studies are focused on all the important information about the SEEA, which includes concepts, their uses, linkages with SDGs, and their potential to be used as tools to support the success of SDGs, especially in terms of monitoring indicators and, finally, regarding the current conditions of the implementation and development of the SEEA globally. Crucial references include, for instance, [4] [5] [6] .
In addition to the literature search, a survey across experts was conducted. We limited the focus in this survey on developing countries. The assessment was aimed at gathering information on the current conditions of the implementation and development of the SEEA. Moreover, the assessment was also intended to solicit opinions about the potential of the SEEA to be used as a tool to support the monitoring of SDG indicators. Specifically, the survey assessment in this study is intended to:
•
Assess the current status of the national implementation of environmental-economics accounting programs • Assess institutional arrangements for the compilation of environmental-economic Accounts • Identify priorities and future plans for the compilation of Environmental-economic Accounts • Identify the constraints in starting the compilation and developing of environmental-economic Accounts • Identify the role of the WAVES program in compiling and developing of environmental-economic accounts • Identify the possibilities of Environmental-Economic Accounts to support the monitoring of SDG indicators
The questionnaire in this assessment is designed in the form of close ended questions. In this study, questions related to the implementation of environmental-economic accounting include questions about the country's economic environmental accounting program, current scope, and future plans for the development of the environmental-economic accounts, institutional arrangements, inhibiting factors, and technical assistance for the compilation of accounts. Meanwhile, questions regarding the role of the SEEA in supporting the successful implementation of SDGs include respondents' opinions about the potential of Environmental-Economic Accounting to support the monitoring of SDG indicators, as well as which accounts and goals have the most potential to be supported by Environmental-Economic Accounting. The full questionnaire can be found in the Supporting Information, Appendix A.
Questionnaires were sent to 23 carefully selected experts in developing countries, and 14 responded. They were selected after the authors conducted a web-based search for SEEA experts in developing countries. Based on these findings, the authors chose respondents based on information that they were very familiar with and whether they were involved in the collection and development of SEEA accounts for their country. In addition, the web-based information also showed whether the experts routinely represent their country in international forums on natural capital accounting/SEEA organized by international institutions such as the UN's Natural Capital Accounting Forum.
The chosen respondents had extensive knowledge about the status of SEEA in their respective countries. Respondent affiliation and current job were closely related to the development or publication of SEEA in their countries. In general, we selected respondents affiliated with the National Statistical Institute, which has a specific position directly related to producing/drafting the SEEA publications for their country. We also selected respondents from the WAVES Country Program for their roles as country coordinators for WAVES or as individuals actively involved in it, as well as SEEA experts from academia (see Appendix A, Table A1 ). A detailed methodological flowchart is given in Figure 1 . 
Literature Review and Report Analysis from International Organizations on SEEA and the SDGs

Overview of SEEA
The SEEA is the international statistical standard for measuring the environment and its relationship with the economy; SEEA is also the most comprehensive framework globally for integrating environmental data into national accounts [4, 5, [7] [8] [9] . The SEEA framework uses an accounting structure similar to that of the Systems of National Account (SNA). To facilitate the integration of environmental and economic statistics, the framework uses concepts, definitions, and classifications consistent with the SNA [10] . As a statistical framework, countries that compile and collect the SEEA will be able to produce reliable environmental-economic datasets that can effectively track progress over time.
The SEEA has become increasingly relevant as the basis for making development policies and evaluations.
•
The summary of information in the SEEA (available in the form of aggregates and indicators) can provide information about environmental issues and conditions that are the focus of decision makers.
More detailed information in the SEEA, for example the main driver of changes in environmental conditions, can be used to provide a deeper understanding of the policy to be taken.
The data contained in the SEEA can be used to build models and scenarios that can be used to assess different policy scenarios for national and international environmental impacts within a country, between countries, and at the global level.
The importance of the SEEA is reflected by the attention of international institutions to this matter. For example, the WAVES partnership from the World Bank and the work program by the United Nations Statistics Division (UNSD) promotes sustainable development by mainstreaming the value of natural capital accounting in development planning and national accounting systems. WAVES and UNSD use the SEEA to produce "Natural Capital Accounts" in countries as an important tool to inform economic decision making about natural resources. Both organizations work to build countries' capacities to implement the SEEA and to demonstrate its benefits to policy makers. Furthermore, UNSD together with the United Nations Environment Programme (UNEP), the UN Regional Commission, and the Convention on Biological Diversity (CBD) Secretariat began the SEEA EEA trials and ecosystem assessment in several countries.
SDGs and Their Coverage by SEEA
Since 2015, the global development agenda has shifted from the Millennium Development Goals to SDGs. SDGs accommodate the three well-known economic, social, and environmental dimensions of development. All countries are committed to implementing SDGs, not only because of international demands, but also because many of the SDG targets and objectives are in line with their overall development goals.
One important factor in supporting the successful implementation of SDGs is the ability to monitor progress towards goals. Thus, it is of interest to determine if the SEEA can be used as a tool to accommodate the regular monitoring of SDG indicators.
The role of SEEA as a potential tool for this purpose is mentioned by the UN Committee of Experts on Environmental-Economic Accounting (UNCEEA) [11, 12] . UNCEEA endorsed two technical papers to illustrate how SEEA can contribute to SDG monitoring [11, 12] . These papers are based on detailed screening of SDG indicators and contain recommendations for compliance with the SEEA. Conclusions are presented in a note on the SEEA entitled "A Statistical Framework to Support SDG Indicators" [12] .
The first technical paper [11] considered the need to integrate environmental-economic statistics and the role of SEEA as a necessary conceptual framework. Furthermore, the paper also discussed the benefits for national and global policy-making and the SDG monitoring process following the integration of environmental-economic statistics. Finally, it laid out a transformative roadmap for aligning SDG monitoring procedures and mechanisms with the statistical standards of the SEEA.
The second technical paper [12] illustrated how integrated statistical frameworks, such as the SEEA, can facilitate the production of statistics and indicators by national statistical systems, which can result in higher quality indicators in terms of:
(1) Policy relevance and utility. Indicators are supported by detailed and organized information, which promotes a detailed understanding of the factors that drive change.
(2) Analytical and methodological soundness. SEEA acts as a vehicle for harmonizing methodological inconsistencies across the environmental data production process and enables a coherent comparison of environment statistics with economic statistics.
(3) Measurability and practicality. SEEA can create efficiencies in the data production process [11] .
The information from SEEA and SNA can provide valuable support to SDG monitoring and reporting initiatives by (1) supporting the development of Integrated Information Systems for Sustainable Development in countries to produce consistent and internationally comparable statistics and (2) by providing a support structure for a sustainable global SDG monitoring mechanism.
As discussed in the Introduction, to monitor SDG implementation, a long list of 232 indicators was proposed by the Inter-Agency Expert Group on SDGs (IAEG-SDGs) [6] . Implementation of the SDGs requires one to understand the multi-dimensional interdependencies and trade-offs between economic activities and the environment. SEEA, as an international statistical standard, can aid in the design of integrated policies and the monitoring of SDG indicators. This capacity arises from the fact that the SEEA provides a comprehensive methodology for compiling physical and monetary accounts for a range of resources, including mineral, energy, water, and timber, and for linking these accounts to information related to the economy [13] .
UNCEEA, 2016 [14] , sought to investigate the relationship between SEEA and SDG indicators through a broad-brush analysis of indicators related to SDGs that, in principle, can be monitored using SEEA. This broad-brush analysis assessed if and to what extent each indicator could be informed by the existence of SEEA.
This analysis showed that SEEA is a potential monitoring tool for over 50 out of the 232 potential SDG indicators and can support addressing priority issues in each country. According to the analysis, 10 SDGs (2, 6, 7, 8, 9, 11, 12, 14, 15, 17) are related to the SEEA. This analysis used three categories for the degree of relevance of the SDG indicators in terms of the SEEA (Table 1 ). 
Category
Relevant Indicators Indicator as currently proposed can be informed by the SEEA accounts.
11 indicators Either current wording and concepts of the indicator need to be aligned to be SEEA compliant or the indicator needs to be further defined to ensure SEEA compliance (i.e., detailed definitions added).
indicators
While the indicator cannot be informed by the SEEA, either: (a) the SEEA can provide important contextual information, and the indicator should be developed with the SEEA approach in mind; or (b) there is some overlap with the SEEA methodology that should be considered when formulating this indicator.
Source: Adapted from the United Nations Committee of Experts on Environmental-Economic Accounting (UNCEEA), (2016) [14] ; notes: for complete results, see Appendix A, Table A2 .
Adopting the SEEA handbook will ensure that the SDG indicators are internationally comparable, of high quality, and can be integrated into mainstream information systems. Table 2 lists the possible SDG indicators that can be constructed from SEEA databases (see Appendix A, Table  A2 , for details). In their review, the researchers in [14] further elaborated the SEEA as a tool for designing, implementing, and reviewing evidence-based SDG policies at the country level. They concluded that SEEA could be especially helpful for SDGs related to natural capital (SDGs 6, 13, 14, 15, 17) and to sustainable production and consumption (SDGs 2 and 12), energy (SDG 7), economic growth (SDG 8), and sustainable cities (SDG 11). Table 2 summarizes in more detail which type of SEEA accounts can support monitoring specific SDG goals. The table shows that, as an information system, SEEA plays an important role in most SDGs. It appears that all SEEA accounts are useful for monitoring some of the SDG indicators. For instance, for SDG 6 (clean water and sanitation) and SDG 15 (life on land/ecosystems), many indicators can be directly measured using the SEEA accounts. Indicators such as 6.4.1 (change in water-use efficiency) could, in the future, be provided by an SEEA dataset on the water account, namely the Physical Supply and Use Tables (PSUT) and other accounts in the water accounting manual. SDG 15, 15.1.1 (forest area as a proportion of total land area), for example, can be obtained by using data available in the SEEA-and account. This table also shows that for 10 SDG goals related to SEEA, material accounts are relevant for several indicators spread over nine SDG goals related to SEEA accounts, followed by environmental activity accounts, where these accounts are relevant for some indicators spread over seven goals related to SEEA accounts. Moreover, of the approximately 46 indicators identified as having the potential to be monitored through the SEEA, 20 indicators are classified into Tier 1, 16 indicators into Tier 2, 8 indicators into Tier 3, and 2 indicators included in Tier 1/3 ( Table 3 ). Based on this information, it is clear that the SEEA could potentially have a significant role in supporting the progress and success of SDGs. [14] ; notes: for complete results, see Appendix A, Table A2 . 
Assessment Survey of the Potential for the SEEA to Support SDG Indicator Monitoring
Apart from above literature analysis, this study also offers the results of a survey assessing the possibilities of SEEA based environmental-economic accounts to support the achievement of SDGs. This survey aims to elicit opinions about the potentials and challenges of the SEEA as a tool for monitoring SDG indicators. The following conclusions can be drawn from the survey results: All respondents from 14 countries agreed that environmental-economic accounting data can support SDG monitoring. Furthermore, they also believed that all of the SEEA accounts could be potentially used as a tool to support the monitoring of SDG indicators. According to this assessment, the accounts with the most potential to support SDG indicator monitoring were water accounts, energy and emission accounts, and forest accounts ( Figure 2 ). The assessment showed that Goal 6, related to the availability and sustainable management of water and sanitation for all, had the most potential to be supported by the existence of environmental-economic accounts, followed by Goal 7 (affordable and clean energy) and Goal 15 (life on land (ecosystem), see Figure  3 . 
Conclusions about the Relationship between SEEA and SDGs
The analysis of this study clearly confirmed that SEEA, as a standard international statistical framework, has a significant potential to be used as a tool to support the monitoring of SDG indicators. Although not complete and as-yet imperfect, these results suggest that indicators and analytical methods based on SEEA to support the national SDG process exist. Moreover, based on the analysis results, SDG indicators that were potentially supported by the existence of the SEEA were classified into Tiers 1 and 2 Table 3 ). Of the 232 indicators, 50 very important ones were covered by the SEEA. Several indicators, such as 6.4.2 (level of water stress) and 9.4.1 (CO2 emissions per unit of value added), were conceptually clear, had an internationally established methodology, and could be informed by the existence of the SEEA (see Table 3 and Appendix A Table A2 for detail). However, the success of the SEEA in supporting SDGs will depend on countries being able to develop their SEEA-based accounts in a way that is internationally comparable. It is, therefore, relevant to analyze the extent of SEEA implementation and if factors such as complexity, data problems, unfamiliarity, and lack of technical capabilities and skills represent obstacles to the SEEA in enabling SDGs at the country level.
Implementation Levels of SEEA
Introduction to the Implementation of SEEA
A description of the SEEA implementation in this study was derived from the results of our literature survey (e.g., [3] [4] [5] 7] and surveys conducted by international organizations such as the UN and the World Bank in the context of its WAVES program [15] [16] [17] [18] [19] [20] [21] . In addition, as discussed in the Methods Section, we conducted our own survey to obtain more specific details and information on SEEA implementation compared to the assessment survey conducted by the UN. We discuss the results obtained via these two approaches in the two sections below and end with conclusions.
Literature Review and International Reports on SEEA Implementation
General Literature Review
Several studies focused on the level of implementation of SEEA in different countries. A comprehensive example is the work of Edens, de Haan, and Schenau [22] , which summarized the environmental accounting experiences by non-EU countries, cross classified by the different chapters of SEEA ( Table 4 ). The countries listed in Table 4 are known to have (or have had) environmental accounting programs. 
Ch3
Ch4 Ch5 Ch6 Flows a) Monetary b) Assets c)
Source: Edens B., M. de Haan, and Shenau, S [22] ; notes: a) physical flow accounts; b) monetary flow accounts; c) assets accounts; d) sequence of economic accounts (the sequence of economic accounts records a range of transactions between economic units, for example payments of rent on environmental assets that are usefully analyzed from the perspective of institutional sectors rather than by industry or activity).
The overall picture that emerges from Table 4 is that outside the EU, interest in natural resource (asset) accounting is high. This tendency could be attributed to environment related policy perspectives. Edens B., M. de Haan, and Shenau, S [22] noted that policy demands in developing countries should be understood based on the need for resource management of their natural resource endowments and specific security issues related to water and energy. They also stated that the perspective of developing countries differs from that of developed countries, where flow issues of expenditures, economic instruments, resource efficiency, and environmental degradation related economic activities take precedence. Data availability is also an issue for emission accounts because of the need for energy statistics and emission inventories, which may be less readily available in developing countries.
March [4] reviewed the experiences of three industrialized export nations and offered a spectrum of implementation of SEEA integration in Germany, Australia, and China. Germany and Australia are classified as developed countries with long histories in the context of environmental accounting, protection, and regulation. China, by contrast, is a developing nation with rapid growth in economic development and endowed with vast natural capital, but limited regulatory regimes concerning the environment.
March [4] concluded that Germany and Australia, as developed nations, have seen successful adoption and implementation of SEEA to inform their environmental agendas. Germany has a long history on SEEA and has been successful in implementing SEEA. Germany continuously refines its sustainable development indicators and the accounting methods stipulated in its SEEA to inform national policy effectively.
Meanwhile, Australia built a case for policy-makers by educating them about the potential usefulness of SEEA through its initial report, Completing the Picture: Environmental Accounting in Practice (ABS, 2012, in [4] ). These efforts led to decision-makers seeing an Australian SEEA as useful for informing Australia's environmental policy going forward.
Moreover, Aoki-Suzuki et al. [23] performed an international comparison of the application of economy wide material flow accounting (EW-MFA) to monitor resource consumption. They found that countries whose policy-makers pay considerable attention to EW-MFA indicators are characterized by large resource imports and large net export of manufactured goods. In developing countries, however, much of the data for constructing EW-MFA are available, but collection is fragmented and access limited. These authors also suggested that ensuring the capacity to develop EW-MFA requires first coordinating a national focal point, raising awareness among government officials, training researchers and experts in EW-MFA, and strengthening institutions collecting relevant data.
United Nation Statistical Division Global Assessment of Environmental-Economic Accounting
The UNSD offers the most authoritative overview of global SEEA implementation [19] [20] [21] . The design of the Global Assessment is to assess the progress made in meeting the targets of the SEEA implementation strategy.
According to the 2017 Global Assessment, the number of countries with an existing program on environmental-economic accounting has increased. Of the 109 surveyed countries, 69 have a program on environmental-economic accounting, corresponding to an increase of about 28 percent compared to the 2014 Global Assessment (Appendix D. Figure A1 ). This increase was especially high, about 39 percent, for developing countries, while it was only 19 percent for the developed countries. In terms of geographical region, the largest percentage of respondents with an existing program is in Europe and North America (88 percent). Meanwhile, Africa has the lowest percentage (36 percent).
The order of importance for most compiled accounts differs between developed and developing countries (Appendix D. Figure A2 ). In developing countries, the most commonly compiled accounts tend to be energy and water accounts. By contrast, in developed countries, the most commonly compiled accounts are material flow and environmental taxes and subsidies accounts, with a high tendency to focus on energy accounts. Overall, all the global assessments of the UNSD indicated that the most commonly compiled accounts by country do not change for all countries or between developed and developing countries.
Other important findings from the Global Assessment 2017 relate to funding and technical assistance for compiling and developing SEEA. Only 45 of the 69 countries had regular funding for repeat compilation and publication of the accounts [21] . In terms of technical assistance, 65 percent of countries with an environmental-economic accounting program stated that they had received technical assistance from nongovernmental organizations, international organizations, or other institutions in compiling and/or developing specific modules.
Experiences of the WAVES Program Relevant for SEEA Implementation
The World Bank, one of the institutions that contributed to the SEEA Central Framework, has launched a global partnership to advance natural capital accounting internationally through the Wealth Accounting and Valuation of Ecosystem Services (WAVES) program at the 2010 Convention on Biological Diversity meeting in Nagoya, Japan.
WAVES is intended to implement natural capital accounting using the UN's SEEA in a critical mass of countries, to promote sustainable development by ensuring the normalization of natural resources into development planning and national economic accounts. WAVES works to assist and build the capacity in countries to implement the SEEA and also to demonstrate its benefits to policy-makers [16] . Botswana, Colombia, Costa Rica, Madagascar, and The Philippines were the first core implementing countries to start this program. In late 2013, Guatemala, Indonesia, and Rwanda joined WAVES as core implementing countries.
Since its launch in 2010, WAVES has demonstrated the viability of establishing environmental accounts in low and middle income countries, as well as informing national development plans and policies. In the first five WAVES pilot countries, the program contributed positively in the context of environmentaleconomic policy. Water accounts have been identified as an instrumental tool for water sector reform in Botswana. Mineral accounts have also been a useful tool in helping the Botswanan government develop a fiscal rule on the management of mineral revenues, a major component of gross domestic product and government revenue. Meanwhile, for Guatemala, forest accounts have documented the extent of uncontrolled logging. This account is also used as the basis for formulating the National Strategy for Production and Use of Fuelwood.
Moreover, WAVES [17] reported that Costa Rica has made a significant investment in conserving its abundant natural resources with great success. More than half (52 percent) of the country's area is now covered with forests. Furthermore, more than 90 percent of the country's electricity is generated from renewable resources. The Central Bank is routinely updating and publishing accounts in parallel with these national accounts, especially on water and energy accounts that they can use as information for policymakers related to environmental policy.
There is also substantive UNSD work underway around the world. UNSD work is essential to SEEA development through technical cooperation, which is one of the core functions of the UNSD. They provide support to member states and improve statistical services through advice and training.
Assessment of SEEA Implementation in Selected Developing Countries via an Assessment Survey
The assessment survey of this study, as described earlier, also assessed the extent of SEEA implementation in developing countries, covering general information on their programs of environmental-economic accounting. This survey included questions about institutional infrastructure, subject areas of the account, obstacles to the development and implementation of the programs, and the countries' future plans.
The assessment survey consisted of fourteen experts from fourteen developing countries. Among the fourteen experts, six persons were involved in the WAVES program from the World Bank and eight persons in developing countries without involvement in WAVES. The assessment results showed that energy and emission accounts were the most commonly compiled accounts, followed by water accounts, forest accounts, mineral accounts, and ecosystem and land accounts (Figure 4 ). The most important results of the survey assessment were related to funding issues for the data collection and development of the SEEA. Most respondents (eight out of 14 respondents) stated that they get funding regularly in collecting and developing SEEA accounts, but only a small number of countries surveyed in the assessment survey stated that they get regular funding from the government. For example, Guatemala relies on university funds and funds from external sources (WAVES) to finance the collection and development of SEEA accounts for its country. We can conclude that the problem of routine funding in the collection and development of the SEEA going forward will greatly determine the continuity of program implementation and development for developing countries. Furthermore, the assessment also noted that all respondents whose countries were involved in the collaboration of the WAVES program agreed that international organizations' assistance in the form of funding, technical assistance, and capacity building had a significant role in supporting the progress of SEEA development in developing countries. They also stated that water accounts, forest accounts, and land and ecosystem accounts are the accounts most strongly impacted by the existence of the WAVES program.
All respondents, except those from Jamaica and Curacao, noted that their countries plan to expand the compilation of their environmental-economic accounts. Moreover, the assessment survey also found that their priorities going forward are water accounts, land and ecosystem accounts, and forest accounts ( Figure  5 ). For example, Bangladesh plans to develop water accounts, forest accounts, land and ecosystem accounts, and Environmental Protection Expenditure Accounts (EPEAs).
The Philippines and Indonesia plan to develop several new accounts. Supported by government funding and external funding from international organizations, The Philippines plans to develop water, mineral assets, forest, and land and ecosystem accounts, physical supply and use tables (PSUTs), and recreational accounts. Indonesia, a resource-rich country, plans to develop complete environmentaleconomic accounts to support policy formulation. The survey results also indicated that the main limitation of environmental-economic accounts in supporting SDG monitoring indicators in developing countries was the lack of institutional setup and coordination ( Figure 6 ). 
Conclusions on the Implementation of SEEA
Based on the literature review, international organization reports, and our own survey, we can draw some conclusions about SEEA implementation. The topics covered by environmental-economic accounting programs differ between developing and developed countries (mostly EU regions) [16] [17] [18] [19] [20] [21] [22] [23] [24] . In developing countries, existing activities and plans should be focused on the management of natural resources and specific security issues (e.g., energy security). Meanwhile, in developed countries, salient issues relate to expenditure flow, economic instruments, resource efficiency, and environmental degradation associated with economic production and consumption.
The WAVES program has proven the possibility of setting up environmental accounts in middle income countries, as well as its use in informing national development plans and policies.
Furthermore, our assessment survey indicated that regular funding and international organization assistance programs, such as WAVES, seem to affect the compilation and development of SEEA accounts positively, especially in developing countries, as previously described [16] [17] [18] [19] [20] [21] . The survey also indicated that energy and water accounts are the most commonly compiled accounts in developing countries.
Challenges in Implementing and Expanding of SEEA
This section highlights the challenges in implementing and expanding SEEA accounting. This analysis is based on a literature survey and our surveys of experts in developing countries. The studies identified several challenges in compiling and developing SEEA accounts and will be essential for improving SEEA implementation, especially in developing countries.
Implementation Challenges from the Literature and Survey
Implementation barriers for the SEEA in developing countries are related to several issues. The UNSD 2007 Global Assessment asked respondents to identify the major constraints/impeding factors for the compilation of environmental-economic accounting (the UNSD 2014 Global Assessment did not include the question of impeding factors for their compilation of environmental-economic accounting). The Global Assessment noted that the top two impeding factors in the compilation of environmental-economic accounts are data availability and quality, especially in developing countries (Figure 7 ). This conclusion was reported previously [24] in the United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) study for Pacific island nations. These results are quite similar to those of our survey on the implementation of SEEA in several developing countries. In starting the compilation of the (current) environmental-economic accounts, the top three major constraints were data availability, data quality, and lack of human resources ( Figure 8 ). The same three factors were the top three obstacles to further expanding an environmental-economic accounting program (Figure 8 ). 
Potential Approaches to Addressing Implementation Challenges
Barriers to the implementation of SEEA can be addressed in several ways. Our survey findings indicated that the responding countries with an SEEA program benefit from using training material, methodological guidelines, or country experiences, as well as technical assistance from international organizations in compiling environmental-economic accounts. For example, The Philippines experienced progress in developing and implementing the SEEA, supported by technical assistance from international organizations since the 1990s. From 1990 to 2012, this compilation was assisted by the UN and with USAID funded through the Environmental and Natural Resources Accounting Project (ENRAP); since 2013, the compilation has been assisted by the World Bank through the WAVES program.
Further introduction and awareness of the potential usefulness of SEEA are required at the national level, especially by educating decision-makers [4] . As noted, Australia built its case for policy makers by educating them via its initial report, Completing the Picture: Environmental Accounting in Practice (ABS, 2012; in [4] ). Moreover, the unsuccessful SEEA implementation in China confirms that a supportive state (governance) and political structures, leading agencies, collaborative entities, and the influence of decisionmakers are instrumental for successful SEEA development and implementation [4] .
Another important aspect that determines the success of SEEA implementation is the establishment of a multi-stakeholder mechanism to enable coordination in SEEA production and implementation. Financial and technical assistance from international agencies also plays a significant role, especially in developing countries. Our findings from the self-assessment survey indicated that regular funding from the government or an international agency is essential to support successful development and implementation. Countries without regular funding from their governments clearly experience greater obstacles in developing their SEEA accounts.
Implication for SDG Monitoring
The importance of the SEEA has grown in the last couple of decades. SEEA development is driven by a desire to present detailed and comprehensive information on the environment and to provide a better understanding of how it interacts with the economy. This study illustrated a strong relationship between SEEA and SDG indicators. The implementation of SDGs requires a solid framework of indicators and statistical data to inform policy-making, monitor progress, and ensure accountability. SEEA can meet this need by providing an internationally recognized, comparable, and consistent framework (including definitions, classifications, accounting concepts, and methods) for the accounting of natural capital (see the SEEA Brochure at https://unstats.un.org/unsd/envaccounting/Brochure.pdf).
Moreover, SEEA and SDGs are highly compatible, with a shared purpose and philosophy [13] . SDGs provide a policy framework, and the SEEA provides the necessary data to move towards sustainable development. SEEA, as an integrated statistical framework, can facilitate the production of statistics and indicators by national statistical systems, which are of enhanced quality, based on a set of criteria [11] : (i) policy relevance and utility; (ii) analytical and methodological soundness; and (iii) measurability and practicality.
The SEEA also can be implemented in countries at various stages of development by identifying data gaps and improving consistency. Through the WAVES program, the World Bank has shown that it is possible to produce accounts in middle income countries and inform national development plans and policies. Programs from international agencies can support countries in the compilation and implementation of SEEA via technical assistance, financial support, training materials, and methodological guidelines, thus improving the efficiency of the statistical output of basic data and other collaborative actions.
Realizing the full potential of the SEEA to support sustainable development and green policies (including supporting SDG implementation) requires cooperation and commitment at the national and international levels. Contributions from international agencies and donors are needed for SEEA implementation, including support from supporting institutions in middle income and low income countries to improve their capacity to establish high quality SEEA accounts and support SEEA implementation for their sustainable development policy agenda.
Conclusions
In this study, we provided a brief overview of the current and potential uses of SEEA to support SDG indicator monitoring. This study also included the results of a small assessment survey of the potential for SEEA to support this monitoring. From the literature review, we showed that SEEA is a potential tool that can help monitor SDG indicators and address priority issues in each country. The small assessment survey we conducted confirmed that almost all environmental-economic accounts have the potential to support SDG indicator monitoring. The surveys also showed that Goal 6, regarding the availability and sustainable management of water and sanitation for all, has the most potential to be supported by existing environmental-economic accounts, via water accounts, followed by Goals 7, 12, and 15. Moreover, the overall results from the survey confirmed the literature review analysis of the potential relationship between SEEA and SDG indicators.
Based on the literature review, we can draw some conclusions about the current SEEA implementation. The topics covered by environmental-economic accounting programs differ between developing and developed countries (mostly from EU regions). In developing countries, activities and plans should be understood from the perspective of requiring the management of natural resource endowments and specific security issues. Meanwhile, in developed countries, the most important issues are expenditure flow, economic instruments, resource efficiency, and environmental degradation related to economic production and consumption.
The results of the literature review and survey indicated that regular funding and programs such as WAVES positively affect the compilation and development of SEEA accounts, especially in developing countries. Furthermore, according to the survey results, energy and water accounts are the most commonly compiled accounts in developing countries. The survey also showed that data availability, data quality, and lack of human resources are the top three major constraints on starting the compilation of (current) environmental-economic accounts. Finally, the survey results also showed that the same three factors represent the top three obstacles to further expansion of an environmental-economic accounting program.
This study provided an overview and reflection on the possibilities of monitoring SDGs with SEEA, discussing limits and critical states and offering guidelines and recommendations. However, this study had some limitations in terms of our elaboration of the SEEA literature. In addition, we realize that the survey we conducted still had limitations, especially on the coverage of respondents. However, the survey, especially regarding the potential of the SEEA to support monitoring of SDG indicators, perhaps is the first attempt ever made. We hope this study will trigger the emergence of more comprehensive studies on the potential of the SEEA in supporting the success of the SDGs. Please provide additional comments in the box below Apendix B. 
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